Mass spectrometry
HRMS data were determined on a Q-Tof2 hybrid quadrupole time-of-flight mass spectrometer (Micromass UK Ltd) equipped with a Micromass Z-spray (nanoflow) electrospray ionization inlet. LC/MS spectra were obtained using a Perkin Elmer PE SCIEX API 150EX single quadrupole mass spectrometer (PerkinElmer Inc.), equipped with an atmospheric pressure chemical ionization source (APCI); samples were injected into a LiChroprep RP-18 (2.1 × 100 mm, Merck) HPLC column using a gradient formed from water and acetonitrile with 5 mM ammonium acetate additive.
Preparative LC
Preparative LC was performed on glass columns (33 × 420 or 100 × 250 mm, LiChroprep RP-18, Merck). Semi-preparative HPLC was carried out on a LKB system consisting of a 2150 HPLC pump, a 2152 LC controller, a 2151 variable-wavelength monitor, and a Lichrosorb C18 column (10 × 250 mm; Merck). Final HPLC steps and analytical HPLC were performed on a Waters system (Millenium32 Workstation, 2690 Separation Module, 996 Photodiode Array Detector) equipped with different columns, namely a Chirobiotic V C18 chiral column (10 × 250 mm; Supelco/Sigma-Aldrich), a Lichrosphere C18 column (4.6 × 250 mm; Merck), or a LispRP18-5-3627 column (4.6 × 250 mm; Hichrom). UV spectra were recorded on-line with the diode array detector. Evaporations of solvents were made on a vacuum rotary evaporator at 30°C and 20 mbar. Freeze-drying was carried out at 0.001 bar on a Beta 2-8 LD Freeze-Dryer (Martin Christ Gefriertrocknungsanlagen GmbH).
Extraction procedures
In the standard procedure for extraction, 10 g/L of the air-dried and ground root barks of Neobeguea mahafalensis were placed in boiling water and boiled for 2 min, then cooled slowly and the mixture allowed to set for 16 h. The concoction was then filtered, and the filtrate was freeze-dried, yielding a brown powder of about 37-52% the original weight of the root barks, which was termed RW. Of this, 10 g of RW were partitioned between 500 mL water and 500 mL chloroform in a standard procedure. The mixture was then allowed to stand for 20 h to allow the phases to separate, which resulted in a phase separation with an intermediate fuzzy zone containing a precipitate. The zone containing the precipitate was centrifuged, and the residue was washed several times with chloroform and water and then dried under reduced pressure. It constituted about 2.9% of the starting weight of RW and was termed R2P. The chloroform phases were combined and evaporated on a Rotavapor under reduced pressure. The residue was dissolved in 40 mL acetonitrile, which resulted in the solubilization of the bulk part of the residue, while a minor wax-like material, termed R2X1, remained insoluble in acetonitrile and was collected separately. To the acetonitrile solution, 60 mL water was added and the mixture freeze-dried. This step resulted in a white powder, termed R2C, constituting about 2.1% of the original weight of RW. Finally, the combined water phases were freeze-dried, which resulted in a brown fluffy powder, termed R2W, of about 69% of the weight of the original RW extract. Because the sexual enhancing activity was localized to R2C (the chromatogram of which is shown in Fig. 12S ), this extract was submitted to further fractionation. To this end, 190 mg R2C was dissolved in 15 mL acetonitrile, and 35 mL water was then added, which resulted in a slightly turbid solution. The turbid solution was applied to a glass column (33 × 420 mm) filled with LiChroprep RP-18 equilibrated with ice-cold (+5°C) 30% acetonitrile in water + 0.1% trifluoroacetic acid. The column was then eluted step-wise, first with 30% acetonitrile (1 L), followed by 40%, 50%, and 60% acetonitrile in water, all 1 L each, and finally with 70% acetonitrile in water (1.5 L), all containing 0.1% trifluoroacetic acid. The operating temperature was +5°C. The flow rate was 1.5 mL/min, and eluted fractions of 12 mL each were collected in glass tubes, starting from tube 1 and ending with tube 440. Every tenth of these fractions was analysed on the LC/MS instrument using an analytical LiChroprep RP-18 (2.1 × 100 mm) column, with a linear gradient formed from water and acetonitrile (from 20% to 80%) with 5 mM ammonium acetate additive in 60 min, a flow rate of 0.2 mL/min, and detection at 220 and 260 nm. The obtained HPLC profiles were saved for later use. Following this, the tubes were pooled into three fractions comprising tubes 1-257, 258-350, and 351-440, respectively, and the pools were freeze-dried, forming respectively extract RA (53.1 mg), RB (83.9 mg), and RC (54.6 mg). Of these, only the RB fraction was found to possess sexual enhancing activity ( Fig. 2C; the chromatographic profile of RB is shown in Fig. 12S ).
Purification procedures
To isolate pure libiguins, 772 g of dried root barks of N. mahafalensis were extracted according the standard procedure described above. This step yielded 6.68 g of R2C, which was subjected to further purification; a schematic overview of the processes is given in Fig.   1S . The total amount of R2C obtained was applied to a 10 × 25 cm glass column filled with LiChroprep RP-18, equilibrated with 30% acetonitrile in water plus 0.1% trifluoroacetic acid at +5°C. Elution proceeded step-wise with 4 L each of 30%, 40%, 50%, 60%, and 70% acetonitrile with 0.1% trifluoroacetic acid at +5°C, with a flow rate of 10 mL/min. Starting from the elution with 50% acetonitrile, fractions of 60 mL were collected and freeze-dried, and the HPLC profiles were obtained from every tenth fraction by analytical separations on the LC/MS instrument, using an analytical LiChroprep RP-18 (2.1 × 100 mm) column (with a linear gradient formed from water and acetonitrile [from 20% to 80%] with 5 mM ammonium acetate additive in 60 min, a flow rate of 0.2 mL/min, and detection at 220 and 260 nm), to identify the portions that matched the profile around the RB fraction, as described above.
Starting from just after the elution at 60% and extending up until the end of 70% acetonitrile, consecutive fractions were pooled according to their HPLC profiles and subjected to assays for sexual enhancing activity in male mice. In total, 13 such pools were assayed. Only one pool, labelled R3004 (250 mg), showed sexual enhancing activity.
R3004 was then submitted to reversed-phase column chromatography on the LKB instrument using a semi-preparative Lichrosorb C18 column (10 × 250 mm) previously equilibrated with 62% acetonitrile in water. The column was eluted with the same buffer at a flow rate of 5 mL/min with UV detection at 270 nm. All materials in the eluates were collected and pooled so that each pool corresponded to the major peaks in the chromatograms, resulting in a total of 12 fractions, termed R300-R311. Fractions R303 (13 mg), R306 (58 mg), and R310 (24 mg) were capable of inducing a sexual enhancing effect. During further attempts to isolate the active component in R303, the activity was lost and failed to yield any isolated compound with sexual enhancing activity.
Further purification of R306 was achieved by two more chromatographic steps. First, 2 mg of R306 was dissolved in isopropanol-water and introduced into a semi-preparative Chirobiotic V chiral column (10 × 250 mm) previously equilibrated with 34% isopropanol in water, using the Waters instrument. The column was eluted with the same solvent mixture with a flow rate of 1 mL/min and UV detection at 220 nm. The fraction corresponding to the central part of the main peak was collected. In this way, a total of 20 mg of crude R306 was applied, repeating the step 10 times. The appropriate fractions were pooled and freeze-dried, which resulted in 12 mg of a white fluffy powder of substantially pure R306. Second, 1.2 mg of this substantially pure R306 was dissolved in isopropanol/water and introduced into the Waters system with an analytical Lichrosphere C18 column (4.6 × 250 mm) previously equilibrated with 40% isopropanol in water. The column was eluted with the same buffer at a flow rate of 1 mL/min with UV detection at 220 nm. The eluted portion corresponding to the central part of the main peak was separately collected. In this way, a total of 12 mg of crude R306 was applied, repeating the chromatographic step 10 times, and the appropriate portion from each run was pooled and freeze-dried. According to HPLC and mass spectrometry, an essentially 100% pure product of R306 (7.6 mg) was obtained as a white, fluffy powder. Analytical HPLC for ultimate purity control of R306 obtained from the last HPLC step above was performed on a Waters system equipped with a LispRP18-5-3627 (4.6 × 250 mm) column, using water/isopropanol (60:40) as eluent in an isocratic regime at a flow rate of 0.7 mL/min and detection at 220 nm. One single peak with a retention time of 9.957 min was observed (Fig. 2S) . This isolated compound was named libiguin A. Crude R310 obtained as described above from R3004 was subjected to the HPLC steps essentially as described above for R306 (libiguin A), by first applying the crude R310 into the Waters system with a semi-preparative Chirobiotic V column (10 × 250 mm) that had previously been equilibrated with 34% isopropanol in water and then eluting with the same solvent mixture at a flow rate of 1 mL/min. The step was iterated 12 times, applying in total 24 mg of crude R310. After pooling and freeze-drying of the main peak from the chromatograms, the material was further applied to the Waters system with a Lichrosphere C18 (4.6 × 250 mm) column equilibrated with water/isopropanol (65:35) and eluted with the same buffer (isocratic regime) at a flow rate of 1 mL/min and detection at 268 nm. This process yielded what amounted to only one peak of essentially 100% pure R310 eluted at the retention time of 37.1 min, which was collected and freeze-dried. In total, 14 mg was obtained as a white powder. This isolated compound was named libiguin B.
Subsequently, we found that, upon standing at room temperature and even at -20°C or at -80°C overnight, R310 (libiguin B) was not stable but separated into two interconvertible forms, which were seen on analytical HPLC on the Waters system using the LispRP18-5-3627 (4.6 × 250 mm) column (with water/isopropanol (60:40) as eluent (isocratic regime) at a flow rate of 0.7 mL/min and detection at 220 nm) (Fig. 3S) . The two forms had elution times 8 of 11.8 and 16.4 min ("R310B" and "R310A", respectively) and were subsequently determined to be, respectively, enol (2a) and keto (2b) forms of libiguin B. The UV spectrum of the enol form gave absorption maxima at 191 nm and 209 nm while that of the keto form gave absorption maxima at 208 nm and 269 nm (Fig. 5S) .
Sexual behaviour tests
Mice were mainly used for assessing the sexual activity of the libiguins in a simple screening paradigm. Sexually naive Swiss albino mice at 6 weeks of age and weighing 25 ± 2 g were used. The female mice were primed with 50 µg/kg β-estradiol 48 h before the test, followed by 2 mg/kg progesterone 4.5 h before the test to bring them to sexual receptivity. A sexually non-receptive female was immediately replaced with a new female mouse. The behavioural test was performed in a dark room at ambient temperature during the last light period of the day starting at 3.00 pm. The observation periods were usually three to four hours (as indicated in the figures and text), thus ended at first dark period of the night (6.00 -7.00 pm). For pilot and screening tests the observation periods lasted usually only one hour. At the start of the experiment, a female mouse was introduced into each cage hosting a male mouse. The number of mounts performed by the male mouse, defined as a tentative lateral or dorsal mounting on the female mouse with or without penis intromission, was then counted throughout the observation period and used as a simple measure of sexual behaviour activity.
(In the preliminary investigations, we also used male rats, applying the mating paradigm described in Physiology & Behavior, 2008; 95: 341-347 ). column, using water/isopropanol (60:40) as eluent in an isocratic regime at a flow rate 0.7 mL/min and detection at 220 nm. 
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